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MANUFACTURE 

(57) Abstract: 

PURPOSE: To obtain the surface acoustic wave element 
employing a diamond with a high efficiency having an 
operating frequency in a range from several hundreds MHz 
to several GHz in which an especially high operating 
frequency is used selectively. 

CONSTITUTION: A range of a film thickness of ZnO is 
specified in the relation of a wavelength and the mode 
of a surface acoustic wave is specified simultaneously 
in the surface acoustic wave comprising a diamond layer 
2 or a substrate layer 1 and the diamond layer 2, a ZnO 
piezoelectric film layer 3, a double split electrode 4 
and a surface short-circuit use electrode 5. Since the 
surface acoustic wave element in which a surface 
acoustic wave at the electrode is less scattered and a 
propagation speed and an electromechanical coupling 
coefficient are large is obtained, the surface acoustic 
wave operated at a high frequency band from several 
hundreds MHz to several GHz is easily provided. The 
surface acoustic wave element is suitable for a band 
pass filter, a resonator, an oscillator and a convolver 
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[#WW#©$&B] 



2&©&*£A tLT, (2 7C • H/A) ©ftsj*. (2tt SR^fc^^T, Z n OJB©J»**H. ?Wt*M«0«fi 

• h/a)=o. i5~o. 5&ffitz-$-mm.-vm&-zn ^ a t lt, (2 * • h/a) ©m^*, {2%-h/ 

5ltt*IftO 0 ^C^- F ^ tt 0 ^Ct- H O 3 A) =0. 25-0. 5*»fcr«ifiT®je3*iS. » 

£EBU *©±fcZnO«£»WiLTJ**»tt3Ei5« FJBtf»&fc««*#JB©-tfcZ n OJI&SMl. ^ 

«TC«l>T, ZnOlOf^H, W4«®&©2£fi ©±JC^;^^'Jy h«S*E«UT*S*#tt3lH«[ 

SAiLT. (2 7t • H/A) CDflt*«. (2 k • H/ iit^ {CiS^T, ZnOlOf^-^H^ fttSMoM 

a) =0. i~o. 7 ^mtctmmx-m&^n^. ^ ■ &Atu, (2k • h/a) (2«-h/ 

*®«©i*t-F**^fcn#*-F©3«s«tt* a) =0. 3~i. 2 s^&t-flraraaasft*. W1£ 

fijffl-r^**#at-r-5#i4*SiSt*^. sisse© i ft.*- H**v»tt i k® 3fgisias$- 

£BEBb, ^©JbiCZ nOi*aiLT«53ftt8W 20 KHj&»&&*««#»©J:KZ n OJi*«HJBU -t 

Slfffc^MT, ZnOiCJI^^H, ©JifC^^UX^'J y Fffi®£KBLT/£3?iM±S®j!}E 

SAiLT. (2 ?t • H/A) CDffirtt, (2 tc • H/ *^«C4J^T. Z n OJB©fli**H. #tt«ffi*Ojftfi ■ 

a) ^o. 8*sifc-r#ijft-caie$n*, SAtu, (2 « • h/a) ©«#*. utt-h/ 

3^-Ffc£V>te3^-F©3fgitSl!3&£*JfflTS A) =0. 4-1. 0 &j®fcT«itT®!)fi$n^, #1£ 

a t T^SMMBStSirP. SBift© 3 #ct— K » * H tt 3 Jfc*— F © 3 tei«IJi2!££ 

^>KJl^?»^-5i^«#«©±lC^y;i,xyj y h«S [tt*3Bl0] ^'f J V*>KJB*-6^tt*«Jid:^'f 

£BEBU fO±l:ZnOI^iIL, ^-©_hic:g®@ ^>FJf^£&3i£«#:Ji©J2K«®^i$&fflmS£« 

iSSfflOT^^SLTfiXS^tt^MjlS^iCfeViT. Zn Jib, ^©_htC Z n OIS:«l U ^©JifC^^X^ 
OJl©»*«:H. ^tt«ffli^©Kg*A tUT. (2k 30 'J y h«6i*BHBbTfi!cS»tt*B^TiC^^T, Z 

•H/A)©«*». (2 7t • H/A) =0. 1 5-0. nOlOW*SH. #ttai«©SfiSA tLT. (2 

5«»ier«an?aiesn*, sMfcssj&wo^-F * • h/a> (2tc-h/a)=o. i 5- 

**V»»403fc^E-H<O3«ifi5BI«*3Wffl-r***»a4: 0. 5 **ifc-r«iltTiafi3n*. VttXBBttO 0 

- F £-5 W4 0 F © 3 ttffiHRSfiJffl-r 

[w*^5] y^-f ; e>Fiic&*>v>«a«ji<byi'-F at-r-ss&ttss&iSH^ 

SrBHBU ^©±(CZ nOH*«JiL. ^©_bic^®^ ir ; E> HH*^^i-5K««:Jl©_h{C«®M*&ffl«@S:« 

IM3M£SWiLTlS*»ttSiB«*^K:*$lr»T. Zn §U ^©_klCZnOJl£**JiU ^©ilC^JUT.:/ 

OH©»*SH. »tt*iBtt©Sfi£Ai:L-C. (2 7t U7 h*ffi*BSBUT^^#tt«®^*TiC*3^T. Z 
•H/A)©fil#> (2tt-H/A)=0. 1 — 0. 8 40 nOi©Jf^$H, 5>tt^®^©KSSr A <h UT. (2 

*»*:-r*iftTrjaesn«..»tt«Bai[oii*c ; E— k» * • h/a) ©<»#, (2tc-h/a)=o. i 5- 

a^«i**-Ko3«i«««[S!Wffl-r***fRf«d:-r 1. 2*«sfc-r«iSTjas$ns, #tt*®gt© 1 

swttaESiafcjtsT. -H^^.u«i* ; E-h*©3fgii5is&*f<j^-r-5**^ 

^>F«^£ft3R«&»©±lC^:/;PX;/y y hfMS [i*Sl2] ^-f -V=E> HB**V»«*«JBt^'f 

£IEBU ^©±i:znOi^«it, ^©Jtic^Mffi -vq&> KH*^&s£|«^@©_ttc*ffi@ISffl««*» 

IMi««StUiUTJfc*#l^ffiafc* : i l t::*«r>T, Zn JfU -e©±l:Z nOl^tiU ^©JifC^^X/ 

OJI©Jp,^£H. fttt&p&Q&R&A ilT, (2tc U •;/ h«ffi£KfiLT/£3»14S®i&i!t^!;:fcV>T. Z 

•H/A)©ffirt*, (2tt-H/A)^0. 8 SSjfcf nOI©f**H, #tt«IKOjS[«4 A tUT, (2 
If iiTS&e^ttS, W£g®&©3^- F&-5V>te3 50 tc • H/A) ©fllj&t, (2tc-H/A)=0. 5-1. 
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0 £ffiz.-rmm.T'mm-$nz>. #ttssto 3 k 
** 3#^- ho 3 m&mwi&mm-rzmz&WLii 

mmotmttwim] 

[0 0 0 1] 

mm t « £ wttssasKsiH 8 ' cut*. 

[0 0 0 2] 

4. 

[0003] ifi^, fci&mnm&m*i^ ea^*^ 

it*^^-f-\' ; E> h* ($t&©i£* : 1 3 0 0 0m/ 
s » ffi$l<Dmm : 1 6 0 0 Ora/s) LTfflV> 
S*ft)jaa*nTH5. («*«4*&BB6 4 — 6 2 9 

1 1 

[0004] -HR^antajatt^tt. -^©«ntf3s«*s 

(t««i*M-i«lWW!li*M-i:JEI*3 

[0 0 0 5] 

S, ZnOlfCDjgtJ*, ^tt^HOlWtgWIII. 40 
fc. 

[0 0 0 6] »IMHz*5»GHzl:ftff 
[0 0 0 7] 
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fc-SWiffiSfflty-f-V^KJl <h, Z n OEEW&JBIJf 
ifcJ:0, **^#tt*Bj«eJ*iS« (V^5 5 0 0m 

/s) £*sir>*£ttKMIi£fit8: (k'^o. 5%) & 

TS. 
[0 0 0 8] 

tt. Hi K^-r«»c«d©««Jt*<miHd*«HT2t5 

ftot!l©WI&«V»fcR. »5>tt32£:RA' ttA' = 
8 d/3a*3a<®S;£n5££#4B5*lTV>-5. $ £> 

[0009] ktk 1 2 ffimv>>be>&m 

WT*. £AT. Z nO©fit/9£H«h##, BliPOSlSttt 

it (2*«H/A) ti^TSJStS. nflfiHcy-f-V* 
>HltRO«f*HDit*. »?OSiStt^n*«[ft 
TfiJoT, 2rcSSi;t (27T-HD/A) {C±oT« 

[0 0 10] #«W£S©**K:J:ntf, BWH, HD 

a. m2~ms\z*m$<»&&mwmTv>%imm&7K 
T. •^n-^tifs^wfe^jc, 1, 11, 111, ivgJtB&fft 

[0 0 11] 02HI M<D%<D&m-f. CinteS i g£ 

i©±tc, y-r^^Fji 2£^j&u jrtfrxyvy 

b9M4^<D±\zmVfft%<DX$>?>. Z\<D_t\Z^£>\Z 

znoi3$wn. cnra^tc^-s^-r:/ (1) 

~ (3) KU*«-r*"b©"C**. 
[0 0 12] 0 3«II^©fcCD$^-r<, CintiSi*1g 

HW4S»UU. ZnOJi3§H:»tfc'b0T! , a*. C 
d^TttW^JtraU-C^-S^, Si&lCZnOJf 3©JtlC 

(4) ~ (6) tCttJfc-r^fcGDT**. 

[0013] 04«iiisofc©^^-r<, cniis is 

OB3S»tf. Z\<D±\zy7)V7.ZfVybnM4$:Mf$. 

Lfzbw&Zo z.n\TA\zm^^^-^ (7) ~ 
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(9) iC^-r-SfeWTS^o 

[0 0 1 4] 0 5«IVMOfc©€:^-r. CtlteSiffiS 
1©±IC. ^-f 2 £»j£U 

ti5S»W. £<=>(CZ nOI3^«U 

^tCiE^-S^ y (10) ~ (12) tC^TSfeWT 
&TF9'C7 (1) ~ (12) iCO^TH^Si: 

©SEgfcO^TfctA ' iU A* =A/3*jti*-r-5 : b 10 

[0 0 15] 0 6te. y-f "V ; e> KHcDi¥*HD$r (2 
tc-HD/A)=1. OtL, ZnO@©S*H*^k 

7f*4. 0ttttt2 tc • H/AW2 tc • H/A ' 

-5. mmmttms. <m/s> t&*. ^omoz 

Attiik^-F, cs^«2^ ; e-F, 3 Sfc^E— F 

[0 0 16] C^TA Si 1 CSti5&^M7''J 

■5. ifc^A^Jy 9 JibiS 

£n-5 3fgiiSiI2&«. »I*U<Dl/3jgl;&^ « 
iT2 tc • H/A©3fg©&BtC*tJEt;-r-5>o b^L06 

gcMfiUdtttetA. (2tc-HD/A) £2. 0. 3. 0 30 

»C^V>TttflliftK:J:4*V» (I, IK III, IV^Wit 
V>) te&t>„ 

[0 0 17] 07BZnOIO)l*H2; (2 n • H/ 
A) =1. OirL. y-fir ; E>h*SO^HD^^t$ 

(2 7C-H/A) £2. 0, 3. 0*3 

±#4. o tvtzm&bmmmcof&miztjLZ. 40 

[0 0 18] i8M^09(t I WL<DMm.lZ-O^T(D 

8 «^--f ir^h* (2 tc • HD/A) ^2. 0 
COm-&. 19(jy-1't ; 6> (2;c-HD/ 
A) *t4. OWJf^KO^TiBlJitL*:. iittZnOO 
m& (2 k ■ H/A) Rtf (2 tc • H/A ' ) 
Z n OJH**»V»£*tt 1 HO«^tS«JS^i!cK 

Z nOBriW^t^ttO^— 50 
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[0019] 01 o&zzfmi i«» nm<Dmmz^>^ 

£>„ 01 0«y-f -V^FIlOJit^. (2 tc • HD/A) 
*t2. 0©*£. 01 l«^-<-V'^>KB©** (2tc 
•HD/A) tfiA. 0©«^{CO^T2ffil^LfCo 
Z nOBcDJP<£- (2 7t • H/A) Rtf (2 tc • H/ 
A' ) Z nOi*i»Vitfttl*€-H(OS^ 

t«tW6'&«»K , *»*#<ttO, Z nOJfzjtJP 
0^- FOMatRWtt^fBRK'a^SKfc*. 
[0 0 2 0] II§J£ I M«*MS«S^«ffiOW«l«C*5^ 

1 K««MtS«iS£-&«iCK l #ct o*£ < 
[0 0 2 1] 01 2&£.tfmi 3tt. IIlScD^jfiJCt3 

y-f-V ; E>K«Oj9^ (2 7C-HD/A) *t2. 0 
(012) £4. 0 (013) C>m-&\Z-D^Tffl%.ls 
tc. mmtZ nO|©S* (2 tc • H/A) Rtf (2 n 
•H/A' ) ZnOl^IHit^itt^ 
»K»a*/h3V>. (2 tc • HD/A) =2. OCDRtfCtt 
ZnOBj&WV^fci^-K^aTab-S. y-f-^ 
>H@*WVi { (2 tc • HD/A) =4. 0} t, Z n 
O«^»U<i:#0^^:-h*fe«^^«^^«S:K , ^ 
0. 5 

[0 0 2 1] 014 $>&tfm 1 5 \t. IVS©«jUCOVi 

y-r-\" ^e> h*Hco»* (2 tc • HD/A) 75-5 2 . O&J; 
rjt4. 0©«^{COV^TjR!)^L/t. EtttlteZ nOf©? 
* (2 tc • H/A) (2 tc • H/A ' ) T&£= 0 

1 6«Z nOme>m?>- (2 tc • H/A) #2. 0 

(cov^Tsy^bfco mmzy-i^yFrnom?* (2k 

■ HD/A) SLt (2 tc • HD/A' ) 

[0 0 2 2] CW«jt«III^!C«®@«Sffl«S*^:^ 

tB««f^«*K , 3W**<ftoTV»*. ZnOfClf 
^J?<ft5Kf, l^^-KOttMtSM^^K'^ 
0^R^3^(COViTt>, 

i E>KJiOW* (2 tc • HD/A) =4. 0©<h^«0 
^C^r-K^. ( 2 tc • H/ A ) = 0. 5~2. 2T, 
*MtS«^^K'^0. 5%S8a5, 0*O3f 
S5IH^lCOViT« (2 tc • H/A) =0. 17~0. 7 
3TlMi«MMI[K'#0. 5 

[0023] [^-r^i^e.^-r^'i 2Stoi«bj] 

^-f7"l, 2. 3 

(^-ryi) y-rir ; E>K«fes^«s««ty-ri' 

^iBBL, ^©±(^ZnOJi$«HL.Tfi)t^Wtt*ffiS[ 
^rAtLT, (2 tc • H/A) (2 k- H/ 
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a) =0. i5~o. 5&ffitzTmmT*m&-2nz>. 9 
* fij ffl r * £ * « ft t r * . 

[0 0 2 4] MMVICiLTIl (2 7C-H/A) 

•H/A)=0. 5TV=7 0 0 0~8 0 0 Om/s, 
«MI«mMSK ! lCilTli (2 « • H/A) = 
1. 3~1. 5 iC^^TK 1 = 1 ~3 %£±&<UK>m 

*l^„ ##*stebT3«j«««sjs#«K:jaie-r* 

trj)V7,-f x ) y h««£ffl^TtA<5ft4&, i&fiteACOl 10 
/3fgtCft9. (2 tc • H/A) =0. 4~0. 5tt 
n« 3 U K' = l~3%«ig^«^;$M# 

&*-F©*&»«l6£«*ttO. 5%£TFi;:ft9. 0 
^^E- K CD 3 fiiSHftO^liE 0 ffi S tl-5. 
[0 0 2 5] ^■\' ; E>FBI&flIV»-5«£»c:tt. (2k 
•HD/A) S3. 0T*5ui#Sil/K fib. H 
D : ^r-i^^y Ymvmm. A : #143E®J&©igeT& 
-5. (2 n ■ HD/A) #**<fcSB:i:&ffi&«Vtt 
*i*<ft9. (2 7t • HD/A) ^'0. 3cfcO/hSt/it 20 
&*@SSV#t5 5 o 0in/sJ:0/l^<^«^ 
£ft«M&«*g^l!cK'ttO. 5%cfc(3/jN^<ft 

[0 0 2 6] (9-C72) (2 tt • H/A) 
(2 tc • H/A) =0. 1~0. 7 *SSft-r«jtT®E 
sn-s, #ttg®&Wl^— Ffc-S^tel^— h'CD 
3|§i«l@Sc$fiJffl^-^*S^fti1--5)o teffij$SVtcM 
bTte. (2 7T • H/A) »i/J\$V>«£{fcfBi£ftVtt*: 
^<ft0SSUV^ (2 7T • H/A) =0. 3~0. 5 
TV=1 0 0 0 0~1 2 0 0 0m/s l IMSS^S 30 
gcKMcMLTtt (2 7T • H/A) =0. 7 5~1. 2 
5 = 1 ~ 3 % < ft OS* b 

[0 0 2.7] W&ttS£bT3ttftHat^8Rftl::fito& 

CD l/3fglCftD. V= 1 0 0 0 0~ 1 2 0 0 Om/s 
£#£fti>&{Cte. (2tt-H/A)=0. 1~0. 2. 

3 ttAMttTAv>ttjKtSttftS£ffi9cK' = l ~ 3 % 

-Sfti&ICfci:. (2rt-H/A)=0. 25~0. 4 it" 

«*#«Jl/3JCftt)3S*«ttllP*3n*. 40 
[0 0 2 8] ^ir^FlBl^ffl^&W^lCte. (2tc 
■HD/A) SO. 5TS5C:i^SJLK (2 7t • 

HD/A) < ft^SffitiM V Ittt < ^ D , 

(2 jt • HD/A) t5*0. 5 «t Q/hSI^ V# 

5 5 0 0m/s<£D/jN2<ft£l§-&#;&3„ £ft«S\.$S 

«*S-&«»:K , tt0. 5%<£i9/h£<ft£ii-&#&3o 
[0 0 2.9] (^-fy3) (2 7t • H/A) 
(2 w • H/A) SO. 8£^ftTlg^TI&ig£n5. 

3»tt*EBJS© 3 jfre-FSSWi 3*=E-K©3«ililS 
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(2 7T • H/A) tt/h£V>S£tefflj$SVtt*£<ftr) 
iJLW (2)t-H/A) =2. 5TV=9000~ 
1 0 0 0 Om/s . ft^M^^K' JCfflbT« 

(2 7t • H/A) =2. 5 5-4. 0t^<^5S<!: 
K 2 = 0. 5~l%«t<a0itL^ 

[0030] mmmmtvT 3m&m®.zmiRmzm& 

CD l/3fgtCftD. V=9 0 0 0~ 1 0 0 0 Om/s £ 
W&ftJfcJCte. (2tc-H/A) =0. 8. 3fSiSSii& 
"CiSVitt»««ll^«»K , = 0. 5~l%£#-5ft# 
tCte. (2tt-H/A)=0. 85~1. 3 3 ttn« 
3Jk^- F b ft (^CDT, 

[0 0 3 1] y^^r^yvm^m^^m^zu. (2k 

•HD/A) SO. 5T$>£>;i<h#*a£b^„ (2 7t • 
HD/A) ^<ft5Bt'fi:ffiaSva^<SD, 
(2 7C • HD/A) *i0. 8 iO/h^titfiffijgSV^ 
5 5 0 0m/sJ:0')^<^i^5. £ft«Mt8 
ttM^»K l «0. 5 X«fc9/h3 
[0 0 3 2] IIS! ^^^4. 5, 6 

^e>HJi^6ft^K«#:)i©±ic^;i/xyj v bmm 
£B5fiib. -€-©±fcZnOJi*««U ^cdjlicS®® 

7t • H/A) CDM#. (2tc-H/A)=0. 1 5~ 

o. 5*»fc-r»ifiT®ie*ns, #ttsjstoo*€ 

[0 0 3 3] {4ffijSSfV{CPbT«, (2tt-H/A) 
uSi'feffiMVtt*^? < ft oat LV»a» (2 k 

•H/A)=0. 5TV=7 0 0 0~8 0 0 Om/s. 
«&&«*S^f&KM;:g|bTtt (2 tc • H/A) = 
0. 5~1. 2&Z>\ 1. 3~1. 5(3*3^X^=1 
~5%t^<ft0SJLK bT 3 fgi«ii 

-5ft*. ^fi«AC0 1/3^lCftO, V=7 0 0 0~8 
0 0 Om/s £#5feJ6lCf;£. (27C-H/A)=0. 
16.3 fgiiS«TK^i|g^SK ! = 1 ~ 5 % 
ftSDfcte. (2 tc • H/A) =0. 1 6~0. 4 tttl 
tt&H. £CDR$. 0^-H©»*«[©«^ta«i(g^ 
ScfiO. 5%I^TlCftD. &*m*fflfflZtl. itS^St 

[o o 3 4] yi^^ypmzm^zm&izte, (2k 

•HD/A) SO. 5Ta&-S>3<i:^aS bti„ (2 k • 
HD/A) < ft§ gf&tSil V (J^t < ft 0 . 

(2 k- HD/A) #*0. 3£0/h$^£fe*BjSgV# 
5 5 0 0m/siO/h^<)S5i^5. ^ft«^t* 
WiS^fcK'ttO. 5%J;0/h$<ft-5*^a&-5,, 

[0 0 3 5] (5"C75) (2 k ■ H/A) CDffi#. 
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(2tt-H/A)=0. 1-0. 7 &$Hfz-rffiy&V®m 
$n-5, &&igffi&CD 1 X.^— F&SHttl^— F© 

LT«, (2 7t • H/A) tt/J\SV»e <h*&*Bi£gVte;*: 
t<ftOS$U^^ (2 7r • H/A) = 0. 3 — 0. 5 
T'V= 10000—12000 m/ s . 
f&K 1 KMLTte (2 7t • H/A) =0. 5~1. 5 tC 
*5lriTK ! = 2~5 9St^<^0S* UVi„ 

[0036] wmwMtvx 3m*tm$i&m&m\zmm 

£>l/3{g{Cfc0, V= 1 0 0 0 0— 1 2 0 0 Om/s 
^?#-SfcJ6IC«. (2tt-H/A)=0. 1 — 0. 1 
6, 3«i«BIS[TJ«^*»*«IS^«*K , = 2~5X 
Zn^fzlsblZte, (2tc-H/A)=0. 16—0. 5 

ttnas^. z.<Dm> (2tt-h/a) #o. 3kt 

/A) *t0. 5%T&^Tt>. S#2fc©«M8Mi*i!S^ 

[0 0 3 7] ^^^:>HJ«*fflV^«^{Ctt, (2tc 20 
•HD/A) ^0. 5-C»*i<t^a*L,Vi. (2tc- 
HD/A) **:fcS<fc*K£teffiiSfl£V 
(2 tc • HD/A) #0. 3«t 0/h^^i{4+aaSV*i 
5 5 0 0ra/sJ:0*S<ft;4<B4«»*. *fe*^tSI 
tMS^fiHJcK'ttO. 5 56J:0/hS 
[0 0 3 8] (3"f:/6) (2 K • H/A) 

<2* • h/a> so. 8&mtzTMm-?w>&2ttz>, 

^ttSlBSfccD 3 F & Z> lr»tt 3 Jfc*— F © 3 tftfM 

(2 % • H/A) tt/h£^«£ftffla«Vte*#<&9 30 
SJl^ (2 7T • H/A) =2. 5TV=fil000 
Om/s. «St*««f^««K'K«UTtt (2tt-H 
/A) =2. 5^4. 0t^t<45gi'K ! =O. 5 
-1 %t^<f£Dm^h^o 

[0039] mmmmthT 3mmm$i$:miRm\"®& 

©l/3{gtC&D. V=|f)1 0 0 0 0m/s $#Sfc* 
ICfi. (27t-H/A)=0. 8, 3fSiSIH«t'ejS5^fl 
AttMtl^lRfltK' = 0 . 5-1 

(27T-H/A) SO. 8 i-rnti^Vi. C©flf. 3#C 40 

•HD/A) ^0. 5T*5^t^SJLK (2tt- 
HD/A) ^^<^?>t3<i:{ji:igj$KV«^#<f e c0, 

(2 7t • HD/A) #0. 8 =fc9/h£^<h&*ajaa?V# 
5 5 0 0m/sif)'h$<&^i^5. *fe«Mt» 
««££i£&K'tt0. 5%cfcD/h£<&5*§£r*>s&£„ 

[0 0 4 1] l\m ?-f77 . 8. 9 

(^-ry7) ^-f ■V^>KB*^^«««Bt^'fir 50 
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ifl^ IC&UT. (2 tc • H/A) CD{it#. (2tt-H/ 

a) =0. 2 5~o. 5*iifc-r«jftTraiesn*» # 
ttaiiiftoo^-Fftsirstto^-FoafSKwaiE 

aSVICP8bT«. (2 7C-H/A) WisZWZii&ffi 

mmv\t±2<tzr)m$.h^& (2tt-h/a) =o. 

5TV=7 0 0 0-8 0 0 Om/s. tt»8£«i&£#8: 
K J |CHLT« (2 7C • H/A) = 1 . 0 — 1. 2 51: 
*3^T, K ! =fil%t*t<S0S$lK 
[0 0 4 2] SI^«Si:bT3^igiPjS[^S^M{C®e 

©l/3{giC&D, V= 7 0 0 0 — 8 0 0 Om/s £f# 
S/t&lCte. (2?r-H/A)=0. 15. 3f&fiSM* 

(2tt-H/A) =0. 15-0. 4 t-mfcf&^o £ 

©P# o Foa*S««mt»«iS^^©c*^«{c:/jN 

[0 0 4 3] y-f-V^>FM^fflV^^lC«. (2* 
■HD/A) ^0. 5T<&5Ct*5a$bK ( 2 7t • 
HD/A) *t;fc*<&*S£{fcffijagVtt**<fcD. 

(2 « • HD/A) #0. 9iO*$^tfiMV*J 
5 5 0 0m/s<tO/h$<M*^5. SfcttMtfc 

[0 0 4 4] (^-f;/8) (2 7t • H/A) ©ffirt*. 

(2 n • h/a) =0. 3~i. 2&ffitzTmm.-vmm 

LTtt. (2 7T • H/A) «/jN$ViSifiiffljSSV«^C 
t<&0SSLV^ (2 7t-H/A) =1. 0TV=7 
0 0 0-8 0 0 Om/s. «^*Slt*M^^^C K* KM b 
Tte (2 7t • H/A) = 1 . 0-*3. 5t*t<^ti 
<h*. K ! = 0. 5~3%i^f<ft0liilU o 
[0 04 5] #^«S<h LT 3 tt!SM&&aftftlC@£: 

©l/3jgt;:&9. V=7 0 0 0~8 000m/s&» 

•5fc«6(c«. (2tc-h/a)=o. 33. 3mmm& 
(27T-H/A) ^o. ssi-rn^vi. z\<Dm. 1 

[o o 4 6] ^ir ; e>F^*ffl^-5»^tc«, (2^ 

•HD/A) ^0. 5T*5Ct^iSLK (2?r- 
HD/A) ^^<^SS<»:teffiMfiV«^:#<7iD. 

(2^-HD/A) *i0. 5J;D/hS^i:t|gaSV^ 
5 5 0 0m/s e tf)/h$<ftli«^i 1 . 
«JSS^^K'«0. 5 %<fc0/h£ 
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[0 0 4 7] (^-f:/9) (2rc-H/A) ©W, 
(2 K • H/A) =0. 4~1. 0 £}&f£f«itT"Sfog 

3MiSia&*fijffl-r^>v*#®<!:-r«.. tt*a*vjcBi 

LTIi, (2* -H/A) te/h3Wi£tefflig«Vtt:*: 
*<J40a*UV>*« (2 7T • H/A) = 1. 5TV=««) 
1 2 0 0 Om/s . n§mm£&&fkK> icHLTtS 
(2tc-H/A) =1. 8~2. 5Cli5^T. K' = 
0. 5%i!iDIJLK 

[0048] mmnmtisT 3mn6m$L&miRmzmi& 

<Dl/3m\ZfrQ* V= 1 2 0 0 Om/s 

tt. (2 * • H/A) =0. 5, 3fSiSIBi2STiSVi«M 

mnm^m^nK' = o. s%&%z>tz#)\z\*, (2k- 
h/a) =0. 6~o. st-rnwr&i^. £©B#. 3& 

[0 0 4 9] 5 r -ft ; E>K15ffllf^i^(:ll (2tt 
•HD/A) SO. 5T<&-5£<fc#a3:L,V>. (2tc- 
HD/A) *«**<ji:5H£till»|Vtt**<ftl3. 
(2 7T • HD/A) #0. 8 ±0/h$(^<h&ffljgfgV?5* 
5 5 0 0m/s<tO/W<&5i^$ 1 5. £7t««t§S 
««^««CK'ttO. 5%£D/h£<&-3«^&£. 
[0 0 5 0] IVM M^IO, 11. 12 

-\^> \ t m&*>f3:2>mn#m<D±\z&mmii&mnm&%i 

■ U to±i:znOl$ili, ^-©±{cy^;px/ 

(2 7C • H/A) COfit^, (2tt-H/A)=0. 15 

~o. 5s»fc-r«ift-caiBsn*. o & 

tt, (2 7t • H/A) «/hS^«<»:fi:ffljSSV«^:#< 
Ll-^ (2 tc • H/A) =0. 5T'V=7 0 0 
0-8000 m/s. taatttS^ffftK'CBLTfJ 

(2tc-H/A)=0. 50—1. 5 t^f<65S 
if, K ! = 0. 5~3%i^<&0itLK 

[0 0 5 1] P^TOt bt 3 ffiffimtt$8Ktf)£&£; 

01/3 f§tc£j: 0 . V=7 0 0 0~8 0 0 Om/s £rf# 

-5fcse>tc«. (2tc-h/a)=o. i5, 3i&-mm$i 
^M»n$mtm&to*K.' = o . 5-3 

Id*. (2tt-H/A) SO. 1 5 ttn^V\ Z.(D 
m. (2 * • H/A) #0. 4 5£[TTB0* ; t-K© 

«*©**»«tl^«»Ol/2KTTr*0, fffr>Mtt 

ROJWBJRWfclR 0 Hit C t *«W**. 
[0 0 5 2] ^-f-\'*>Hil*ffl^a»'&fctt. (2k 
■HD/A) ^0. 5TM^t**a*UK ( 2 7t • 

HD/A) a**#<£S«£*&tei§!gVte;A;#<fc»5. 
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(2 7t • HD/A) #0. 3±0/h*t»tteffiiSflEV*« 
5 5 0 Om/s i0/h3<S:4i^£B5. *fe®^tS{ 

[0 0 5 3] (^71 1) (27T-H/A) =0. 

i5~i. 2*j«fc-r«iaT?stoesn«. »te*ffi»© 

1 1 h'CD 3f&ilSISKSrfiJfflf -5 

<Sffi»«VfcHUTtt. (2 7C • H/ 
A) tt/hSH«£tt«j^Vtt*S<&03*U^# 
(27t-H/A)=0. 5TV=fll 0 0 0 0m/s, 
10 *«*«IS^«*KMcWbTtt (2tt-H/A) = 
0. 5-3. 1 5i*t<!i5t5i' > K' = 0. 5-3% 

[0 0 5 4] ttftMt«£LT3ttffiH&&afttti::ftjS 

Wl/3fgiC^cD. V=7 0 00~8 0 0 0m/sS# 
^fcJ&lCtt. (2tc-H/A)=0. 15. 3(&ffii)iaS[ 

(2tt-H/A)=0. 15-1. 2 tTtlfcf&H. £ 

[o o 5 5] y-f ^^yFm&m^&m&izit. (2k 

•HD/A) SO. 5TJ&5^t^iJLH. (2k- 
HD/A) ^^<^:^«<i:{4ffl^«Vtt^:^<^t). 
(2 7C-HD/A) 75*0. 5iD/hSV^fiffiaSVA? 
5 5 00m/sJ;t]/hS<45i^^ 

[0 0 5 6] (M7"12) (2 7t • H/A) <Z>« 
(27C-H/A) ==0. 5~1. 0 £$S/t"f ^jtT 
30 aesna. #14^M^©3^-h*a&^^«3^- 

CMUTte. (2 7T • H/A) tt/Jx$V»H£{fc*iS*V 
\$±Z<te.V)m$Ll>^& (2 7T • H/A) = 1 . 5T'V 
=*«J 1 2 0 0 Om/s. 
[0 0 5 7] W&ttS£LT3ttAfl|&«8ftn£eiS 

Wl/3f&(Cfj:0. V = «1 2 0 0 0m/s^#5fc5!) 
tCkt. (2tt-H/A) =0. 5. t-rtlfcf&H. 
[0 0 5 8] ±ie«^-r 7"1~12 ©^TW«-&[C*3Vi 
40 T. (2 7T-HD/A) S4. 0 teffiilfltVR 
K' tt (27T-HD/A) ©filtCfe 
#-a-T. {Si A, ^t ; E>HI<!:LT* 

n-s. 

[0 0 5 9] 

^K^f J:0?i14^MK©{iffl^SV= f • A 
50 >lf-^>X©aii£J:D. 
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£&iScK ! 

[0 0 6 0] 1 OmmX 1 OmmX 0. 3mm©S iS 
«±lC-7-1- * P&y 7XVC V Dffi^ffl ^xy-f -Vt > 

t > H 3 - h ff ItS^ ffl ^Tl« ©If 1 - 3 0(imS 

Tl 0 LfctfXSJB^ifc. *^^-V^> 

b*tt, j@itSffi-&J&}£tcJ:£AI I bS^-fir ; e>F© 

(ioo) w£W*bfct>©T**. 

tlt> 1 0' Q • cm^±CDjgtr[^*WbTV^. 10 

[006 i] mmvtcy-f ^^e> vmmi-mMmmmz 
jBv>T«««&tf««m«a«2 «m©y7M7u h 

«ffi£#S!L£:„ t®©M(i7i7hi7f>^ 

ZnOSIll ZnOMl^Arifi©il^T 

4 0 One, RFA7-: 16 0W, : 2 . 7PaT 

[0 0 6 2] XA-;/^U>y©fl#K£gA&e:£f;:<i;D 20 
ZnO©If^ST5ii:*iT'f, ZnO©ffiU9£ 
0. 1 ~4 /zm©t>©£fNISb;t. Z.tl<b<DZ nOil 
ttX«Dy*>y;& — :7T?a©ffl**l. 3~2. 2tc 

1 6 IC^LT^-So 

[0 0 6 3] ^ri'^FIf te««©-SBT-£oTt>J: 

<5fc«>©*|R£bTtt, Si, Mo, W<&©at«*m. 

^f**>Fil*riUlt3li-*ai#J&*S i 

(2 7C-H/A) tt^U-C*^>o L^Lte^^-f^ 
>HO«WHD««*#KU»<. #te*P2£©aJESJ:D# 
#IC/J\;£m§£\ i^ffC. (2tc-H/A)^0. 5©« 

[0 0 6 4] ^-f-V*>H»«0»J«*«6ttCVD«fe. 40 
7"7X-7CVDS, PVDS. i7-f7^>hS^. 

it, **M^*^trft:-gMfc*«v»Ti«HJ**. 

[0 0 6 5] ADy>g?$ML#S^Xtli AD 
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*i/7^>^. JteSlit. 3?mM&e>mm<t&<to, Any 
>fc->5>©«&&&{fc^#i^T-&-5>. Any>^^ 

Ttsr, 2 0 ot~9 0 otT^t : e> w^itt 

[0 0 6 6] Aoy>#Xtt**7E*£©»^jtft;*:# 

[0 0 6 7] y-f-v ; e>H©i«M«© ; t)©«^«^©e 

m&BMfcT&S. L^LB, A 1 . P. S^©^M^I* 

U fii«JEEi£k:J:DAiWK£mT*£<h&Tfftre* 
[0 0 6 8] ^-f:/l~6©J;5K;$''~-fir ; t>FJl&£ 

^w7"'j»yMi*smi^ y-r-^>FJi 

ttWTS5;t«lT*5. 0 7 Q • 

c mKJ:, $ 6 tc0£ Kttl O'Q • c m£U:««ifcg 

^E^HWKosBffi. »tt^®jR©ma^©ffi©a^* 

[0 0 6 9] *fcxif^*->-v;Pj*K:J:***sa^-f-f 

DgcMffi^s^ffl n5 ; 1 1; j; o x, ±gzzmmfc 
^ttsc «iHisitt©ffin)t fc © £/£st-2> n t a<m# 

fcBElSjte) T3° £TFT*9. m.tn.mt 1 0 s Q • cm 
[0 0 7 0] WKttff&cteiil&|ftjl«ttJltm& 

\tx.y3r>if\z£.z> wmvvtm^mv, tt&nw/h s 

V»&«T*0. Au. Al, Cu§©HTlfWi* 
Ti, Mo, wm<DMUT'f$.m2tlZ>&m, £fc 
T i ©_h(CA 1 S*«bt*)!i:2iaH±0#IISfH 
-5CtfcBltgT"S-5. »C «M©f£M©^B£J:9A 

[0071] mmmm^m^mt, mmm&mi&m 



( 9 ) 

15 

[0 0 7 2] flIAtf. «Umtni. — j&©W 
fttItlMfiA(iA = 4/imT*0, ft*Biga?V= 1 
0 0 0 0m/sTJRttt*i. «f^«»»f = 2. 5G 

WTRW-rSfc, S?Stt8 (imT»5^ 3flSBii)IR£ 
Bfi-rsoT. 8£«tt8/3 /tmlCttS. 1 
OOOOm/sttSi. 3. 7 5 GHz £:&D— )&© 

*Sfit±©M««**# an* n <t (eft*. 

[0 0 7 3] fg©ly?>^ft(t «*.tf. All 

.«®^«AV)T. s^tt-r^->x^5 L >^te»c±o 20 
WMZftUTZ Z. £ t> WggTfc*,. 
[0 0 7 4] 

«afc*»*»tt3ilii«0*SSL5i»/jNS<. gS&3$fiES.I>* 
T?> gel 0 OMHz*>£f&GHz#©iSJ^&^«-e»lf£ 

[BW®ffi¥ftK9I] 30 

[b i ] *3m<D$mmzm^iz?7)V7,zfv ? bmm 

[0 3] *36Woiiao#tt*iii»3l^Po«**rWlii 
0T&£. 

[04] *«WollIS©#ttaS1iiS[* ; 5 t ©«**-rW 

[E 5 ] #5Wi©ivffl©*tt*BR*^ ©0s*st«h 

Hi?**. 40 

[0 6] *xnomM£«(r>T^-f-t' : &>PB®jP9- 

* (2?t-HD/A) =1. OtLfcil?, ZnOCDiP 

[0 7] *5EW©HJfi«K:i5l»TZnOBiO||l** (2 
«-H/A) =1. OiLttt. ^tt>HlO)l 
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[08] *5&w<Dmmm\zj:z 1 mna&smi&xtt 

*5^T, ^-T-V' ; E:>KBCDJ?** (2 7C-HD/A) = 
2. Ott/ctt, Z nOJf ©/¥<*-£#;£— KlC&tt-S 

[09] #»W©*te«fc«fc* ISOWtt^ffl**^ 
i5V>T, ^-f •V ; &>K«©i?*$; (2^-HD/A) = 
4. Oilfcttf. Z nOecDff^t^— FtC*5tt£ 

[010] *Kn®imfl£J:«II£®#ttXnttS? 

iC:fcl>T, ^^\^:>bm<Dm^ (2 7T-HD/A) 
= 2. OiLtit, ZnOJB©**^*— HC^lt 

[011] #»w©^«fc«fc*iis!©#tt*®«jie ; F 

KiiUT, y-fiT ; &>h*«©i5*-Sr (2 7T-HD/A) 
= 4. Oilfctt, ZnOJ|C!>J*&&&e— FCfetf 

[012] *»MO^Jfi«K«fc*lllS09W4a®ai[* 

Tt*t»x. y^\^ybm<Dm^ (2tc-hd/ 

A) =2. OtLfct*. Z nOBcDJP^-t^-HlC 

[013] *%W©£ttH£<l:«III9©*1&£B&* 

A) =4. Otl/fctf, Z n010)?*i#t- FiC 
*3 £ ««t&«*Hi^#iSc K ! ©HJ&IS « tk^T if 57T 

[014] #^J©j&^Wc£3IVS©#te«®2!ii^ 
K&UT, ^-f J \r : E>HS<DJ?*-^ (2 7C-HD/A) 
= 2. OtLfcit, ZnOJlWJP^tg^E-FlCiStt 

[015] *&wc>mmMiz&2>im<DWit%iffifcm? 

(C*5V>T, if'f-Y^ybmcomfrZ (2 7t ' HD/ A ) 
= 4. OiLfci:^ Z nOJaoffa-tftt— HKiSW- . 

-5. 

[016] *«M©«««R:«fc*iva©#tt*iii** ; ? 

JCiSViT. ZnOlCSM (2tt-H/A) =2. 0 

1 • • - «R 

2 . . . ^< ir%>FH 

3- • -ZnOl 

4 • • • jr^jvx-fvy bmm 

5 • • • @*Sffl*S 
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r-~r 




1 2 3 
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C2*/*')-H 



[01 0] 
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1^ 
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